produces anwesthesia. The attachment of the nitrous oxide to the blood is so loose that there is rapid recovery when the anesthetic is withdrawn.
We will consider this subject under three headings: (i) Nitrous oxide and oxygen used separatelv and together for anesthetic purposes.
(ii) Nitrous oxide and oxygen used for analgesic purposes.
(iii) Other uses of these two gases (of interest, but of minor importance in dentistry).
(i) With regard to the practical uses of nitrous oxide alone as an anasthetic, I would definitely confine it to cases which can be completed in under thirty seconds. When I say alone, I mean used absolutely pure and with all air excluded. I am convinced that, used in this way, provided the anesthesia is not carried too deeply, -the possibility of after-effects, however transient, is reduced to a minimum. The method of administration is well known. A valve preventing rebreathing, -nd an expiratory valve should be used, the face-piece should be well adapted to the features, and administration carried to the point of jactitation and there stopped.
The endeavour to produce a longer anesthesia by this method, by producing deep cyanosis and marked jactitation, is both unnecessary and dangerous.
(ii) Use of nitrous oxide with varying quantities of air.
Much longer anesthesia can be produced by the addition of air to nitrous oxide, both in face and nasal administration, but with the exception of cheapness and :simplicity of apparatus, there appears to be no advantage in using air rather than pure oxygen, and I venture to affirm that neither of these advantages should be considered in our practice, or in hospital, where the student should always be taught the best method regardless of cost or convenience.
As a makeshift when oxygen is not obtainable, it is of course better to use air than to attempt a long anaesthesia without it.
My reasons are as follows The use of oxy-gen, or air, witlh nitrous oxide is not quite the same in a face as in a nasal administration.
The object of face administration is to allow such a saturation of the patient witlh nitrous oxide that the time of desaturation shall be delayed.
In nasal administration the object is to prevent continued cyanosis, which cannot fail to be produced if the patient is deprived of oxygen for a considerable time. We must always remember that oxygen constitutes only one-fifth of atmospheric air.
In face-administration of nitrous oxide and oxygen, the apparatus used should allow varying definite quantities of oxygen to be mixed with nitrous oxide, and it is also advisable, although not absolutely necessary, to allow for the administration of the mixture under slight pressure. An expiratory valve and a valve to prevent rebreathing should be incorporated in the apparatus, but these valves should be such that they can be thrown out of action easily to allow rebreathing when necessary.
Complete antesthesia is not easy to recognize; absence of the corneal reflex, a soft respiratory stertor, and general relaxation, are the best indications.
Early in the administration the valves should be set so that rebreathing occurs; the time of administration will depend very much upon the length of anesthesia required.
The anesthetist should endeavour to saturate the patient as completely as possible with nitrous oxide, at the same time using sufficient oxygen to prevent all risk of cyanosis. The object of rebreathing is to keep up the carbon dioxide content of the blood, and it should be allowed only as much as is necessary for that purpose.
Should the patient be exceptionally resistant to nitrous oxide, this resistance should be overcome, not by reducing the quantity of oxygen, but by administering the mixture of the gases under a slight positive pressure. Anasthesia so produced is tranquil, quiet, free from any jactitation, and also singularly free from after-effects.
The object of nasal administration of nitrous oxide and oxygen is to induce anesthesia first and then to prolong it by continuing to administer the mixture through the nose, thus allowing the operator the time he needs for the operation.
The apparatus which I consider most suitable for this purpose is a nose-piece having a variable aperture for admitting air, and, for those who like it, an expiratory valve which can be completely closed.
The nose-piece is connected with a Hewitt's mixing chamber which is capable of allowing a mixture containing as much as 30 per cent. oxygen. Hewitt's double bag is not, in my opinion, suitable, as it is exceedingly difficult, when using pressure, to keep the two bags at equal tension. I favour Dr. Levy's double bag, the oxygen bag being inside the nitrous oxide bag, so that, the oxygen bag being filled without distension, pressure can be obtained by distending the nitrous oxide bag only, the same pressure being thereby automatically produced on the oxygen bag.
This apparatus is very similar to the one described by Dr. Bellamy Gardner in his book on surgical anesthesia. The method of administration is as follows:-
The patient is instructed to breathe in and out through the nose; the nosepiece is applied with the air aperture fully open, and the mixture set at four volumes of oxygen to ninety-six of nitrous oxide, the gas being at atmospheric pressure at the beginning of induction.
Keeping the air valve fully open, the pressure in the nitrous oxide bag is slightly increased so that the mixture is blown through the nose-piece, the patient getting a considerable quantity of air with it. After five or six respirations, the patient having been encouraged in the correct method of breathing, the air aperture is slowly closed, and the pressure in the bag increased.
In normal cases the mixture can be kept the same until the patient is in a state of anesthesia deep enough for the operation. The more resistant a patient is to anaesthesia, the more pressure should be used to induce it.
The signs of ancesthesia are the same as in face administration, except that the stertor is perhaps louder owing to gas under pressure being blown over the soft palate. It is essential that the operation should not be begun until anaesthesia is complete, as the slightest reflex to pain will produce mouth-breathing, and certain failure will result.
If the patient persists in oral breathing, the mouth can be so covered that the mixture is administered thereby as well, but this is necessary in only about 10 per cent. of the cases. During the operation the oxygen can be increased to 10 per cent. or even 20 per cent., always avoiding the risk of cyanosis.
I have already dealt fully with the other minor important details of the method of operating under nasal gas and oxygen, at our Conjoint Meeting with the Anesthetie branch.
Silence during administration, use of a mouth prop and not a Fergusson gag or other type of mouth-opener, use of sponges and the correct position of the patient, are all essential to complete success. Absolute understanding must exist betweeli the anesthetist and the dental surgeon, and they must work in perfect harmony throughout the operation.
Analgesia.-When analgesia came from America some fifteen years ago, apparently no one here knew much of its capabilities, and its demonstration was left to enthusiasts who knew little of its limitations or its possibilities by experience. It was stated to be a method of overcoming all pain in cavity preparation without causing loss of consciousness.
The first demonstration of it which I saw was a total failure. Looking back in the light of practical experience, it is not difficult to realize the cause of the failure, and judging by what I now know of its capabilities, I am tempted to compare it with Wells' demonstration of nitrous oxide in America many years ago, which resulted in its disuse for nearly fifty years, and am tempted to prophesy that it will come into uise again and that the contentions of its detractors will yet be refuted.
We have to remember that with analgesia in dentistry a tranquil and nonapprehensive state of mind must be produced, and not a complete local freedom from pain. Pain may sometimes be felt, but it will not be apprehended as pain by the patient.
I The mixture can then be increased, and drilling proceeded with, the patient being told to " smell harder"; if pain is felt this is the indication that analgesia is not deep enough.
Many patients will show signs of pain during the operation, but on completion will inform you that they have been perfectly happy, and have even enjoyed themselves.
The only disadvantage that I found is that these patients are so keen on the process that they worry you to use it for them in all cases, though in some cases it may be unsuitable and in some unnecessary.
In removing a nerve, local anesthesia or cocaine pressure can be used with analgesia, or complete anaesthesia may be produced by increasing the pressure in the *nitrous oxide bag, shutting down the expiratory valve and closing the air aperture. In case this practice of analgesia should seem to savour of humbug, I would refer you to the method of Crile in removing the thyroid by nitrous oxide and oxygen and local antesthesia.
I do not advocate analgesia as a substitute for local anesthesia by injection, but I maintain that it is an excellent alternative, and in many cases an excellent addition.
In reference to the combination of nitrous oxide and oxygen with ethyl chloride, so widely used by the Guy Ross apparatus, the ethyl chloride is used to deepen and prolong the usual nitrous oxide ancesthesia, and is exceedingly satisfactory for this purpose.
Except in those cases where nitrous oxide is contra-indicated-such as those of alcoholics and of patients whom we know to be very resistant to it-I can see no advantage in adding ethyl chloride to the mixture, the nasal method of administration being all that can be desired.
The value of oxygen in chloroform-and-ether anesthesia for long dental operations is very great. The desired depth of ansesthesia being obtained oxygen is bubbled through ether, and the resultant mixture used with a mouth tube or a junker inhaler to keep the patient anaesthetized. Here the use of oxygen undoubtedly renders the antesthetic safer, and also renders rigidity negligible.
The same applies to chloroform alone, but this is now practically never used for dental operations.
Discussion.-Mr. F. St. J. STEADMAN said that personally he had abandoned the use of oxygen, because, after a continuous trial, he had found that the aneesthesia produced was not better than with nitrous oxide and air. On the contrary, he was inclined to think patients were rather more noisy and troublesome when oxygen was used. His chief objection to oxygen, however, was its after-effects. Patients not infrequently complained that they felt sick, and in one or two cases actually vomited after the use of nitrous oxide and oxygen.
Moreover, they often complained that they felt ill for-two or three days afterwards. He deprecated the use of nitrous oxide and oxygen for a prolonged operation as he was convinced that it caused a dilated condition of the heart, and he much preferred a gas and ether sequence for prolonged operations, certainly for those lasting more than fifteen minutes.
With regard to analgesia, he had had one curious case some years ago. A patient, after being under nitrous oxide and oxygen for twenty minutes for a cavity preparation, upon leaving the surgery went into the waiting room not feeling well. She could not remember whether she had had the tooth filled or not. After waiting about half an hour she went out into the street. While crossing the road she noticed a taxicab coming towards her, but she felt unable to get out of the way and was nearly run over. She could not remember her home address, and finally she found herself at a relative's house several miles from her own. She was ill in bed for over a fortnight, suffering from dilatation of the heart. This case showed that great care must be taken in seeing that the patients were in a fit state to leave for home after an administration by nitrous oxide and oxygen.
Mr. R. M. MACINTOSH said that the use of gas was unpopular in the Argentine, a fact attributed locally to the poor quality.of the nitrous oxide, a cause probably related to atmospheric pressure.
He thought a gas and oxygen mixture incomparably superior to gas alone, or to gas and air, and that he thought the delay in the time of recovery and the liability to nausea were not due to the oxygen, but amongst other things to the length of the operation, and to the inefficient packing-off of the posterior oral cavity to prevent the patient swallowing blood, saliva, etc. Nausea was liable to supervene if the patient had been too long starved.
Preliminary sugar medication was of importance before a long anmesthetic administration, particularly in apprehensive patients.
He (the speaker) considered that the addition of ethyl chloride to gas and oxygen was a confession of weakness on the part of the anesthetist. The mixture made an excellent anEesthetic, but was almost invariably followed by nausea. In the case of patients not suitable for gas and oxygen (e.g., alcoholics, emphysematous bronchitics), plain ethyl chloride on an open mask was indicated.
He agreed with Mr. Spain with regard to analgesia, which he had found particularly suitable when cutting painful cervical margin cavities. Mr. J. G. TURNER said he agreed with Mr. Steadman that the gas and oxygen mixture caused dilatation of the heart when used for any length of time. Observations of such cases had induced him to abandon its use. As.regarded suffocation, he thought a too narrow airway was as important a factor as pressure or cold gas. He had found conjugate deviation of the eyes a valuable sign of anesthesia in administration of gas with oxygen or air. Rebreathing, with the carbon dioxide and residual oxygen content of the patient's breath, gave very good results. He doubted whether there was such a thing as gas analgesia. In his experience perception of pain was the last sense to disappear and the first to reappear, aud unless a patient was anesthetized he would feel any pain inflicted. It was worth noting that not all drilling was painful. The dentine of the root was insensitive, while that of the crown was very sensitive; decayed, dark-coloured dentine was always dead and so painless; and unless the operator realized that-much of his manipulation was normally painless, he would give credit in the wrong quarter.
He asked what became of the expired air when the expiration valve was closed. Mr. SPAIN: The patient was rebreathing into the gas and oxygen bag. Mr. CLAUSEN said he agreed with Mr. Spain as to the superiority of nitrous oxide and oxygen over nitrous oxide alone or with air, but did not see the need for the use of oxygen in single administrations. Though many dental operations might be completed in less than 30 seconds, an extension of time was often needed, and in practice nasal administration was nearly always used. Feelings of suffocation during induction were probably due to excess of pressure, and would not occur where an expiratory valve was fitted to the nose-piece, in which case no air need be used during Induction, with the advantage of a saving in time.
Nitrous oxide and oxygen had been found quite suitable for use in the out-patient department of a hospital, and the time taken was not longer than with gas alone. Severe after-effects had seldom been experienced.
Complaints made of the severity of after-effects were probably due to the operators doing too much: it was unreasonable to expect a patient to be able to go home at once after i or * hour's operation under gas and oxygen or any other anesthetic. The statements as to the unsuitability of nitrous oxide in tropical and other distant regions probably arose from the difficulty of obtaining it. In his (the speaker's) experience it was quite effective in Bombay.
A Case of Pain and Swelling in the Submaxillary Salivary THIS case is unique in my experience, and in the experience of several colleagues with whom I have discussed it. The patient was a medical man, a fellow-student of mine at University College Hospital, and about my own age. It was necessary to extract several teeth, and this was done without difficulty or untoward occurrence. There remained in the mandible the canine and premolars on each side. I made temporary vulcanite dentures for him, which were inserted about a month after the extractions. He left me wearing them, and as comfortable as anyone could expec to be under such circumstances. This was on Friday, October 7, 1927. I arranged 
